Myeloid progenitor cell regulatory effects of vascular endothelial cell growth factor.
Vascular endothelial cell growth factor (VEGF) is a ligand for the tyrosine kinase receptor Flk-1/KDR and Flt1 and is considered to be an endothelial cell specific mitogen that plays an important role in angiogenesis. Since Flk-1 mRNA has been detected in primitive and more mature hematopoietic cells, recombinant human VEGF was evaluated for its influence on hematopoiesis, which was assayed as in vitro colony formation by myeloid progenitor cells from human bone marrow. VEGF enhanced colony formation by mature subsets of granulocyte-macrophage and erythroid progenitor cells that had been stimulated with a colony stimulating factor. In contrast, VEGF inhibited colony formation by more immature subsets of granulocyte-macrophage, erythroid and multipotential progenitor cells synergistically stimulated to proliferate with a colony stimulating factor and either steel factor or the ligand for the Flt-3 receptor tyrosine kinase. VEGF produced effects similar to those given above on purified CD34 progenitor cells from bone marrow and VEGF effects were neutralized by VEGF antibodies. However, when assessed for effects on single sorted CD34 cells, VEGF only enhanced or suppressed colony formation by granulocyte-macrophage progenitor cells and the amplitude of the response was less than that observed when populations of these cells were tested. In the single cell assays, VEGF had no effect on colony formation by erythroid or multipotential progenitors. These results suggest that the effects of VEGF, which were not species specific, are mediated by both direct and indirect actions on the progenitors and thereby identify new activities for this important factor.